Building on an analytical model, we provide cross-country empirical evidence that net skilled emigration appreciates bilateral real exchange rates through the wage channel in source countries. Chains of causality in the presence of the Law of One Price run through the "spending effect" and the "resource allocation effect," analogous to the remittance-based Dutch disease effect. A pricing-to-market model allows pass-through for both traded and nontraded prices when the Law of One Price is violated. The skilled emigration elasticity of real exchange rate is estimated to be in the range of between .6 and .8, with internal prices playing a dominant role. Alternative model specifications show robust outcomes.
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INTRODUCTION
A growing body of literature on the impact of emigration on source countries' wages suggests a positive effect (Mishra 2007; Aydemir and Borjas 2007; Bouton, Paul, and Tiongson 2010) . The magnitude differs across schooling groups, and the most significant increase has been for the high-skilled stayers with 12 to 15 years of education, owing to a higher emigration rate from this group (Mishra and Topalova 2007) . The positive wage effect of emigration also opens many important indirect general equilibrium questions. Could an increase in average wages pass through relative prices of nontraded goods and in turn affect real exchange rate movements? While studies show that the elasticity of domestic wages to real exchange rate ranges from .15 to .40 depending on the level of barriers to labor mobility (Mishra and Spilimbergo 2011) , little is known on the reverse causality of this channel. This study examines whether the net skilled emigration affects bilateral real exchange rates in source countries through the wage channel.
As theory suggests, a reduction in the supply of labor because of out-migration is likely to increase the wages of those workers staying home. Studies provide empirical evidence both at the individual and regional or sector-specific wages. At an individual level, Mishra (2007) , using the supply shifts in education-experience groups (Borjas 2003) , finds that a 10% increase in emigration, on average, increases wages in Mexico by almost 4%. Other studies find similar evidence; Aydemir and Borjas (2007) on Mexico, Bouton, Paul, and Tiongson (2010) on Moldova, Elsner (2010) on Ireland, and Gagnon (2011) on Honduras all estimate wage elasticities of emigration between 1 to 4%. 1 Empirical findings on sector-specific wages are similar. Lucas (1987 Lucas ( , 2005 finds that emigration of mine workers to South Africa has raised wages in Malawi and Mozambique. Similarly, Hanson (2006) finds that the average hourly earnings in regions with high emigration rates increased by 6 to 9%, compared to regions with low emigration rates in Mexico. We call this "labor supply shock" channel.
Moreover, Marjit and Kar (2005) argue that the return to capital could decline as a result of skilled emigration in a particular sector, and this could subsequently raise the wages in other (non-migrating) sectors. This implies that an acute emigration shock in the nontraded sector might drive wages up in a traded sector. We call this the "return to capital" channel of emigration. We postulate that skilled emigration produces an upward thrust on sector-specific (traded and nontraded) national average wages through both the "labor supply shock" channel and the "return to capital" channel. However, the relative effect on wages across traded and nontraded sectors depend on the relative strength of these pass-through channels.
With regards to the standard literature analyzing factors behind movements in real exchange rates, Engel's (1999) influential work showed that the traded goods component drives about 90% of the fluctuations in the US bilateral real exchange rates. Burstein, Eichenbaum, and Rebelo (2006) refute such findings on the grounds that the price of traded goods was measured using unsuitable proxies. In a comprehensive study of 1,225 country pairs over the period 1989 , Betts and Kehoe (2008 find that real exchange rate fluctuations tend to co-move much more strongly with internal prices when there are more intense trade relationships. Again, Ouyang and Rajan (2013) , considering a panel of 51 economies over the period 1990-2010, find that internal relative prices contribute only 30 to 40% variation in real exchange rates. While such ambiguity persists, the questionable existence of the Law of One Price (LOOP) has also received much attention. If LOOP holds (Harrod-Balassa-Samuelson hypothesis), Canzoneri, Cumby, and Diba (1997) show that if the productivity of traded goods relative to nontraded goods grows faster at home rather than abroad, then the home country should experience a real exchange rate (RER) appreciation. Macdonald and Ricci (2005) find that the distribution sector plays a similar role in RER appreciation. However, studies (Heston, Rouwenhorst, and Wessels 1995; Eaton and Kortum 2001) also show that international deviations from the LOOP for traded and nontraded goods are of nearly the same magnitude. Closest to ours in spirit, an article by Alessandria and Kaboski (2011) deserves mention. Building on a pricing-to-market model based on cross-country productivity differences and search frictions, this study shows that international differences in wages account for almost 63% of the violation from absolute purchasing power parity.
Using a simple theoretical framework, we model two channels through which the effect of skilled emigration shock gets transmitted onto real exchange rates. The first channel is the relative price of traded to nontraded goods (or internal prices). In light of the Harrod-Balassa-Samuelson model, we argue that a higher wage resulting from skilled emigration in both sectors may induce "the spending effect" analogous to what we find in the remittance-based Dutch disease effect (Barajas et al. 2010) . Assuming that there is no leisure-consumption trade-off, this enables households to spend extra on both traded and nontraded goods. If LOOP holds, then there is no change in prices of traded goods (price takers), but prices of nontraded goods go up as the domestic economy determine them. Since the relative prices move in favor of nontraded goods, this erodes the competitiveness of traded sectors, a phenomenon known as "resource allocation effect." Both effects lead to a real exchange rate appreciation.
However, in this study, we allow for the failure of LOOP. The second channel borrows a pricing-to-market model based on international productivity differences and searches frictions similar to Alessandria and Kaboski (2011) . The authors demonstrate the role of local wages in the price-setting behavior of firms. Unlike with the first channel, the pricing-to-market model allows pass-through for both external (relative prices of traded goods) and internal (relative price of traded to nontraded) prices assuming possible violations of LOOP. Assuming that an increase in net skilled emigration in the source country increases relative wages, and therefore prices, in favor of the home country, this makes traded goods in the home country less competitive compared to the foreign country and leads to an appreciation of real exchange rates. We postulate that these two mechanisms jointly appreciate real exchange rates, and the relative contribution of external and internal prices depends on the extent of the failure of LOOP and relative wage elasticity of skilled emigration across traded and nontraded goods sectors.
Building on this, we test the hypothesis of whether skilled emigration appreciates bilateral real exchange rates. We consider bilateral real exchange rates and its two price components as dependent variables. To identify the effect of skilled emigration on real exchange rates we use cross-country-pair variation in net skilled emigration. Variation in the net skilled emigration explains the net mean wage differences across country pairs, which in turn explains movements in bilateral RER. Two price components of RER, namely the external and internal prices, identify the price mechanism in explaining the movements in RER. We use the political quality index and the lagged growth rate of real GDP per capita in the source country as instruments to address a possible endogeneity bias between net skilled emigration and real exchange rates. Baseline outcomes indicate an appreciation of real exchange rates resulting from skilled emigration. The skilled emigration elasticity of real exchange rate is estimated to be in the range of between .6 and .8, with internal prices playing a stronger role in the external prices. The outcomes are robust across alternative model specifications. For developed-source countries, the pass-through external prices component is stronger, whereas for the developing-source country sample the internal price component makes a stronger contribution. Empirical findings on RER appreciation are robust across different levels of skilled emigration and alternative model specifications. Also, we also provide empirical evidence on the positive effect of skilled emigration on wages in the skilled migrant-sending countries.
To our knowledge, this is the first study that provides evidence of an appreciation of real exchange rates resulting from skilled emigration through the wage channel. Our paper can be linked to existing literature in the following ways. First, this study extends the remittance-based Dutch disease theory. We offer an alternative and a more robust explanation of the exchange rate movements related to international labor mobility. 2 Second, this paper makes an indirect contribution to our understanding of the factors behind movements in real exchange rates. Our study does not explain the volatility in real exchange rates; however, it provides empirical evidence on the relative contribution of external and internal prices when real exchange rates appreciate. Finally, this study aims to contribute to the growing literature on the economics of international migration. In a recent paper, Clemens, Özden, and Rapoport (2014) provide evidence of significant growth in migration research, especially in the areas related to the direct and indirect effects of human capital movement. Taking advantage of the availability of novel datasets, especially on cross-border migration by skill-groups (Artuç et al. 2015) , this study extends our knowledge base on the indirect general equilibrium effects of the mobility of human capital in source countries.
We plan the rest of the section in the following manner. In section 2, we forward a simple motivational model. In section 3, we discuss data, summary statistics, econometric strategy, and the main empirical findings. Section 4 summarizes some robustness test outcomes, which is followed by concluding remarks in section 5.
A SIMPLE MOTIVATIONAL MODEL
We use a general analytical framework similar to Macdonald and Ricci (2005) , where they examine the role of the distributional sector in explaining the movements in real exchange rates. This study focuses on bilateral real exchange rate movements. As a result, we consider two open economies (countries 1 and 2), and two sectors of production, traded goods, and nontraded goods. The model assumes constant returns to labor in both sectors, and identical Cobb-Douglas preferences in traded and nontraded goods for both economies. We denote skilled emigration as a share of total emigration from country 1 to 2 as 12 and in a similar way from country 2 to 1 is denoted as 21 . The net skilled emigration from country 1 to 2 is 12 ����� = 12 − 21 .
Based on the literature, we define the "labor supply shock" channel as when a reduction in the supply of labor because of out-migration is likely to increase the wages of those workers staying home. A large growing body of the literature estimates wage elasticities of emigration to be between 1 to 4% from a 10% increase in emigration (Mishra 2007; Mishra and Topalova 2007; Borjas 2003; Aydemir and Borjas 2007; Bouton, Paul, and Tiongson 2010; Elsner 2010; Gagnon 2011) . On the other hand, the return to capital could decline as a result of skilled emigration in a particular sector, and this could subsequently raise the wages in other (non-migrating) sectors (Marjit and Kar 2005) . For example, an emigration shock in the nontraded sector might drive wages up in a traded sector; we define this channel as the "return to capital." We postulate that skilled emigration produces an upward thrust on sector-specific (traded and nontraded) national average wages through both the "labor supply shock" channel and the "return to capital" channel. The net effect of skilled emigration on wages across traded and nontraded sectors depends on the relative strength of these pass-through channels, and we discuss the implications of them on movements in real exchange rates later in this section. We define wage ratios in traded and nontraded sectors as a function of net skilled emigration, as follows: Thus, based on a pricing-to-market model, traded sector prices are a function of wages in both countries and an identical mark-up for both countries, which represents other costs associated with the distribution sector (Macdonald and Ricci 2005) , productivity differences (Canzoneri, Cumby, and Diba 1997) , etc. Similarly, for nontraded sectors, we write the prices as a function of wages in the home country only and some mark-up costs
After some algebraic calculations, the prices ratios in the traded sector and nontraded sectors can be written, respectively, as Replacing the wage ratio with net skilled emigration from equation (1), we rewrite price ratios as 
Thus, price ratios in both traded and nontraded sectors are written as a function of skilled emigration rates from each sector, respectively. Now, we turn to the real exchange rate. Assuming P 1 denotes the domestic price level, while 2 denotes the foreign price level, the real exchange rate ( ) can be expressed as:
Since both countries have identical Cobb-Douglas preferences, the aggregate price level for both can be written as = α 1−α , = 1, 2. Substituting the expressions of aggregate prices, we get the real exchange rate as a function of traded and nontraded prices: Taking log both sides, the expression becomes
Equation (1) decomposes bilateral real exchange rates (RER) of country 1 concerning country prices in country 2 into two price components. The first price component is the ratio of traded prices (or external prices, we denote it as ) and the last two factors constitute the ratio nontraded to traded prices (or internal prices, we denote it as ). This is the familiar equation of the Balassa-Samuelson hypothesis (Balassa 1964; Samuelson 1964) . We replace the price ratios in equation (3) by skilled emigration shares from equation 2, and the bilateral RER becomes a function of net skilled emigration rates.
Equation (4) shows RER as a function of net skilled emigration rates. This can also be further simplified into
Both the real exchange rate and its price components, external and internal, are shown as a function of net skilled emigration. We first consider the case when prices of traded goods are comparable across countries. In the presence of the LOOP, 2 1 = 1 ⁄ and most of the variation in real exchange rates is explained by the productivity differences in different sectors through the internal prices. A higher wage in both traded and nontraded sectors resulting from skilled emigration sectors may induce "the spending effect" analogous to what we find in the remittance-based Dutch disease effect (Barajas et al. 2010) . Assuming that there is no leisure-consumption trade-off, this enables households to spend extra on both traded and nontraded goods. For a small open economy (Krugman 1989) , if the LOOP holds, then there is no change in prices of traded goods (price takers), but prices of nontraded goods go up as they are determined in the domestic economy. Since the relative prices move in favor of nontraded goods, this erodes the competitiveness of traded sectors, a phenomenon known as "resource allocation effect." Both of these effects lead to a real exchange rate appreciation.
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Despite its long pedigree, the ambiguity related to the existence of the Law of One Price (LOOP) persists (Engel 1999; Burstein, Eichenbaum, and Rebelo 2006; Betts and Kehoe 2008; Ouyang and Rajan 2013) . Heston, Rouwenhorst, and Wessels (1995) and Eaton and Kortum (2001) show that international deviations from the LOOP for traded and nontraded goods are of nearly the same magnitude. In a related study, Alessandria and Kaboski (2011) , building on a pricing-to-market model based on international productivity differences and search frictions, shows that international differences in wages account for almost 63% of the violation from absolute purchasing power parity. We allow for deviations from LOOP by considering a pricing-to-market model based on international productivity differences and search frictions emphasizing the role of local wages. It allows pass-through for both external (relative prices of traded goods) and internal (relative price of traded to nontraded) prices. Assuming that an increase in net skilled emigration in favor of country 1 increases relative wages and therefore prices in favor of country 1, this makes the relative prices of traded goods lower for country 1, thus 2 1 ⁄ is lower with a relatively high increase in 1 . As a result, the traded sector in country 1 becomes less competitive compared to country 2 and in turn, leads to an appreciation of bilateral real exchange rate for country 1.
To sum up, the main purpose of our theoretical model is to showcase channels through which skilled emigration are linked to movements in RER. Following the existing literature, we argue that skilled emigration provides a positive thrust to wages mainly through the "labor supply shock" channel and also through the "return to capital" channel. We then apply the notion of the "spending effect," which allows households to spend extra on both traded and nontraded goods following a higher wage in both traded and nontraded sectors. Assuming that international deviations from the LOOP for traded and nontraded goods are of nearly the same magnitude, then a combination of the "resource reallocation effect" and the "spending effect" determines the movements in RER and its price components. The contribution of external and internal prices to movements in RER is determined by the relative strength of the "resource reallocation effect" and the "spending effect."
DATA AND EMPIRICAL FINDINGS
Data and Descriptive Evidence
We use a sample of 67 sample economies for this study (listed in Appendix 1). We calculate real exchange rates based on available data on price indices. While the CPI is used to compute the bilateral real exchange rate, PPI proxy for the price index for traded goods. 4 We rescaled all the price indices for the base year of 1990. All the CPI, PPI, and nominal exchange rate data are taken from the IMF International Financial Statistics (IFS) database. Furthermore, we calculate both internal and external prices of the bilateral real exchange rate and use them as the dependent variables. 5 The skilled emigration ratio is defined as the share of emigration stock with college education level over the total emigration stock. The bilateral emigration data is taken from Artuç et al. (2015) . 6 The bilateral skilled emigration data is available only for two time periods (i.e., 1990 and 2000) . As a result, we consider a panel regression with two time periods. Data on the rest of the variables are taken from the World Development Indicators (WDI) database. While skilled emigration ratios are high in developed and OECD countries, these figures are mostly driven by migration within the developed or OECD group of countries. The average skilled emigration ratio from developed to developing countries is significantly lower than that of developing to developed countries. However, we find evidence of catching up, as the growth rate of average skilled emigration ratio is recorded as highest (almost 144%) for developing countries, especially for south-south migration corridors. Overall, the average growth of skilled emigration is upward during the period of our analysis and could be a potential factor behind the movements in exchange rates. Appendix 1 provides information at the country level for 67 countries studied in this paper.
Empirical Model and Identification Strategy
To examine the impacts of skilled emigration on real exchange rate movement, we use a baseline regression model similar to equation (4) in the theoretical section, as follows:
Where the dependent variable, , is the natural log of the bilateral real exchange rate between country i and country j. A rise of real exchange rate indicates real exchange rate appreciation for country i. The set of explanatory variables are as follows:
� is the natural log of net skilled emigration from source country i to destination country j (we divide the net skilled emigration gap by the corresponding total emigration to normalize the variable);
is the relative trade openness between country i and country j;
) measures relative real GDP per capita between country i and country j;
• = − measures relative capital account openness between country i and country j. The Chinn and Ito capital account openness index is used to proxy the level of capital account openness.
• = − measures real interest rate difference between country i and country j;
� is the relative government spending between country i and country j;
) is the relative terms of trade between country i and country j;
• 2000 = Year fixed effect. Since our data is a two-year panel, this is the dummy for the year 2000.
To identify the effect of skilled emigration on real exchange rates, we use crosscountry-pair variation in net skilled emigration. In the absence of data on wages by traded and nontraded sectors, we assume that variation in the net skilled emigration explains the net mean wage differences across country pairs, which in turn explains in movements in bilateral RER, as argued in the theoretical section. Two price components of RER, namely the external and internal prices, identify the relative strength of each channel in explaining the movements in RER. A fixed effect model may seem to be a natural choice for estimation, but for a couple of reasons, we opt for an alternative strategy. First, the within-group (country-pair) variation in net skilled emigration is not significantly high. Second, there could be some measurement errors involved in the estimation of skilled emigration rates (Artuç et al. 2015) . In such cases, fixed effects models are too restrictive and often produce undesirable results (Angrist and Pischke 2009) .
It is plausible to expect that the effect of skilled emigration on RER through the wage channel includes a time lag. 8 As discussed in footnote 6, it is difficult to ascertain the rate of skilled emigration for a period, which restricts the possibility of considering a particular time lag in the regressions. However, the overall flow of the global emigration rate peaked in the early 1990s and then slowed down. Similarly, the global trend of emigration slowed down immediately before 1990. Together, these two trends might suggest that the bilateral emigration figures are not biased by very recent emigration flow, which otherwise is a legitimate concern. 9 Moreover, it is possible that real exchange rates and net skilled emigration are endogenous, as Mishra and Spilimbergo (2011) argue that devaluation of currency may trigger some out-migration. They find that the elasticity of domestic wages to real exchange rate range from .15 to .40 depending on the level of barriers to labor mobility. We address such endogeneity bias by considering an instrumental variable framework. We employ two instruments, a measure of corruption 10 and lagged real GDP per capita growth. A growing base of studies examines the effect of corruption as a push factor behind emigration. In a recent study, Cooray and Schneider (2014) find that as corruption increases, the emigration rate of those with high levels of educational attainment also increases. In another study, Dimant, Krieger, and Meierrieks (2013) argue that the existence of corruption could lower the returns to education slowing down the process of economic growth acting as a push factor for out-migration. Based on such studies, it is plausible to assume that corruption is correlated with skilled emigration and affects movements 8 We thank an anonymous referee for pointing this out. 9 But as a robustness check, we have also examined the lagged effects of net skill emigration rate on real exchange rates using the real exchange rate in 1991 and 2001. Please check section 3.3 and Appendix 4 for the results. 10 The corruption index is calculated based on the absolute political institution quality measure in Kuncic (2012) . This political institution quality measure is mainly constructed based on a country's democracy, bureaucratic quality, and corruption level. A higher value indicates a better political institution quality, range roughly from 0.17 to 0.93. Here we subtract the political institution quality measure from its maximum value (i.e., 0.93) to proxy a country's corruption level.
in real exchange rates only through skilled emigration. Also, employment conditions and wage level also serve as economic factors of international emigration (Greenwood 2005; Mayda 2005 ). Hence we include a lagged real GDP per capita growth rate as an instrument to correct such bias.
With regards to other control variables, a country with a relatively high real GDP per capita compared to other countries is expected to have higher incomes and hence increases demand for nontraded goods, causing a real exchange rate appreciation, an outcome known as Harrod-Balassa-Samuelson effect. Insofar as government spending tends to be largely biased to the nontraded sectors, we expect that an increase in the share of government expenditure tends to cause an appreciation of real exchange rate. Higher real interest rates tend to attract more capital inflows and cause a higher demand for domestic currency, resulting in an appreciation of real exchange rate. If net capital inflow increases due to capital account liberalization, it leads to an expansion in the monetary base, and raises the current expenditure and demand for nontraded goods, resulting in a real exchange rate appreciation. The trade openness is used to proxy for trade restrictions in a country. A relatively closed economy or a country with higher tariffs tends to have a worse current account position and increased demand for the price of nontraded goods, appreciating the real exchange rate. The overall effects of terms of trade on the real exchange rate are ambiguous and can be classified into income and substitution effects. The income effect indicates that an improvement of the term of trade (i.e., an increase in export prices, or a fall in import prices) tends to raise the income of an economy, and further increase the demand for nontraded goods. On the other hand, the substitution effect suggests that an improvement of the term of trade resulting from an export price increase may cause a depreciation of domestic currency since now nontraded goods become relatively cheap under given levels of the nominal exchange rate and nontraded prices. Finally, dummy for the year 2000 is used to control for the time effect.
Empirical Outcomes on the Effect of Net Skilled Emigration on RER
We provide descriptive statistics in Appendix 3. It shows the number of observations (country pairs) available for each variable. We expected to have 2,211 unique country pairs 11 from a sample consisting of 67 countries. However, as shown in Appendix 3, we have missing observations for some countries, which makes the actual number of observations to be less than 2,211. In the baseline model, we now have 1,472 observations. Table 2 reports two-stage least squares (2SLS) outcomes. We use RER and its price components (the external and the internal prices) as dependent variables. The skilled emigration elasticity of RER is estimated to be .73. The internal price channel explains almost 80% of this change with an estimated elasticity of .6. This indicates that on average, a larger gap in net high-skilled emigration in favor of the source country appreciates its exchange rate compared to the migrant-receiving country. As argued in the theoretical model, in the absence of LOOP, this outcome could be driven by the resource allocation effect, which in turn makes the internal price a stronger pass-through channel compared to the external prices. However, in the case of failure of LOOP, both spending effect and resource allocation effect contribute to the appreciation of RER, and the dominance of internal price suggests a relatively stronger resource allocation effect compared to spending effect.
As long as government spending tends to be largely biased toward the nontraded sectors, we expect that an increase in the share of government expenditure tends to cause an appreciation of real exchange rate. However, our estimates suggest that a larger gap in government spending between the source and skilled migrant-receiving countries depreciates the RER. Similarly, a lower gap in openness also depreciates the real exchange rate. To some extent, these two outcomes are driven by the countries paired together. For country pairs that have a smaller gap in openness, the RER for the skilled migrant-sending country appreciates. As discussed earlier, the overall effects of terms of trade on the real exchange rate are ambiguous and can be classified into income and substitution effects. The income effect tends to raise the income of an economy and further increase the demand for nontraded goods. On the other hand, the substitution effect suggests that improvement of the term of trade resulting from an export price increase may cause a depreciation of domestic currency, since now nontraded goods become relatively cheap under given levels of the nominal exchange rate and nontraded prices. We find evidence that larger the terms of trade gap are associated with a depreciation of RER in the migrant-sending country. Overall the signs of the control variables suggest the degree of integration between the skilled migrant-sending and the skilled migrant-receiving countries. This also implies the skilled emigration elasticity of RER mainly through the channel of negative supply shock resulting from skilled emigration.
We perform a Durbin-Wu-Hausman test to check the presence of endogeneity bias. It rejects the test statistic if bilateral real exchange rates and the net skilled emigration are endogenous. We find strong statistical evidence supporting the presence of endogeneity. This is reported in the second-last row of Table 2 . As a result of this, we use lagged real GDP per capita and net corruption index as instruments in the 2SLS estimation. The third-last row reports outcomes on Hanson J statistic, which tests for over-identification restrictions in the presence of multiple instruments. The instruments are valid in most of the cases, as we cannot reject the null hypothesis. The issue of dependencies between observations is also a valid concern, especially when the dependent variable in our regression is correlated bilateral real exchange rates.
12 It raises the concern for the cross-sectional dependence problem leading to inconsistent estimation and endogeneity issues (Baltagi 2005; Pesaran 2004 ). We apply the weak cross-sectional dependence test developed by Pesaran (2015) on the regression errors. The null hypothesis of the test is that the error term (or variable) is weakly cross-sectional dependent, meaning that correlation between two units i and j in time t is zero. The outcomes of this test reported in the last row of Table 2 suggest that there is no significant cross-sectional dependence problem in our estimation even though our bilateral real exchange rates have obvious cross-sectional dependence property.
As a robustness check, we also consider a lagged version of our model (Appendix 4), since it is plausible to expect that the effect of skilled emigration on RER through the wage channel includes a time lag. We run a set of regressions to check whether skilled emigration in 1990 and 2000 affects the RER in 1991 and 2001, respectively. This involves a one-year lag, and the new regression outcomes are in line with the baseline outcomes ( Table 2) . We have also reported the estimated outcome using GMM since the GMM estimator could be more efficient than 2SLS if heteroskedasticity problem exists. As an alternative estimation strategy, we report the 2-step GMM outcomes in Table 3 . In a majority of the cases, the instruments do not pose any issues with the over-identification restrictions. The skilled emigration elasticity of RER is estimated to be .85. The internal price channel explains almost 70% of this change with an estimated elasticity of .61. The skilled emigration elasticity of external price is slightly higher compared to the 2SLS outcome. Overall, the GMM outcomes are consistent with the 2SLSL outcome suggesting that heteroscedasticity does not pose any major threat to the regression model. [1] * significance at 10%; ** significance at 5%; *** significant at 1%.
[2] IV (2SLS) estimation outcomes robust to heteroskedasticity; Instruments are net corruption and lagged RGDPPC growth between country i and j.
[3] The p-values of Hansen J-Test of over-identifying restrictions are reported in baskets.
[4] Durbin-Wu-Hausman Chi-square test is to test the endogeneity of net skilled emigration ratio (in logarithm). The null is that regressor is exogenous. The p-values are reported in baskets.
[5] Pesaran (2015) weak cross-sectional dependence test is to test the cross-sectional dependence in error terms. The null is errors are weakly cross-sectional dependent.
[6] represents ln(RER), and represent external and internal price components of RER (in logarithm), respectively. [1] * significance at 10%; ** significance at 5%; *** significant at 1%.
[2] IV (2-step GMM) estimation outcomes robust to heteroskedasticity; Instruments are net corruption and lagged GDPPC growth between country i and j.
Empirical Outcomes on the Developed Versus Developing-Source Countries
Since the labor market works very differently across developed and developing countries, the negative supply shock due to skilled emigration is likely to have different outcomes on RER through the wage channel. Next, we discuss Table 4 , which reports empirical outcomes separately for two sub-samples, developed-source country, and developing-source country. 13 We have a relatively large sample of developing countries because skilled emigration from developing countries to developed countries outweighs the reverse direction of labor migration. For example, more than two-thirds of skilled migrants are directed to the US, the UK, Canada, and Australia, but they come from more than 100 countries, most of which are developing.
Theoretically, one would expect a larger effect of skilled emigration on RER in a developing-source country compared to a developed-source country provided that the labor market institutions do not overturn the positive effect of a skilled-labor supply shock on domestic wages. This is because skilled emigration is more intense in the nontraded sector for developed-source countries, whereas for the developing-source countries it is the traded sector which experiences more skilled emigration. Another reason could be that the pricing-to-market model is more effective for determining prices for traded goods in developing-source countries. For the developing country sample, the skilled emigration elasticity of RER is estimated to be .52, which is negative but statistically insignificant for the developed country sample. For the developing-source country sample, the net skilled emigration pass-through effect on the external prices component of the real exchange rate appears to be stronger than the internal price component of the real exchange rate. However, the estimated coefficient for the external channel is not statistically significant. For the developedsource country sample we find exactly the opposite outcome. Overall, the outcomes are in line with the theoretical predictions. One possible reason for this outcome could be through a more effective pricing-to-market channel for developing-source countries. [1] * significance at 10%; ** significance at 5%; *** significant at 1%.
[4] Durbin-Wu-Hausman Chi-square test is to test the endogeneity of net skilled emigration ratio. The null is that regressor is exogenous. The p-values are reported in baskets.
Empirical Outcomes on the High Versus Low Net Emigration Countries
If we expect that the level of emigration is related to the labor market institutions in both the migrant-source and migrant-receiving country and the integration of both economies, then a larger gap in net emigration may have a different effect on RER compared to a smaller gap. To check whether there is any level effect due to emigration, we ran regressions on high and low net emigration countries separately. We use the median absolute value of emigration ratio, measured as net of emigrants to total population, as a cut-off point between these two samples. As a result, there is a systematic difference in the sample sizes between these two groups within total sample. For the sample with high emigration countries, the skilled emigration elasticity of RER is estimated to be .77. On the other hand for the low net emigration countries sample, the skilled emigration elasticity of RER is estimated to be only .04, but the result is not statistically significant. The external channel plays a dominant role in the high emigration country sample. The outcomes on high net emigration countries support the association of appreciation of real exchange rates and the growth of the skilled emigration rate. Based on our theoretical model predictions, the empirical outcomes suggest a robust relationship between the level of net skilled emigration and appreciation of real exchange rates. This supports the Balassa-Samuelson channel. However, the roles played by the external and the internal price in skilled emigration effect pass-through interchange positions across different sub-samples of countries. [1] * significance at 10%; ** significance at 5%; *** significant at 1%.
[2] High emigration sample is defined as
Empirical Evidence on the Wage Channel
Empirical findings discussed so far explain the possible roles that both sets of prices play in determining the movements in real exchange rates, but they do not provide any direct evidence of the magnitude of the wage effect of skilled emigration. In a related paper, Alessandria and Kaboski (2011) , building on a pricing-to-market model based on international productivity differences and search frictions, show that international differences in wages account for almost 63% of the violation from absolute purchasing power parity. Since data on average country-level wages by nontraded and traded sectors is not available, it becomes difficult to measure the precise multiplier effect of the wage channel on real exchange rates. As a second-best option, we use the standardized monthly and daily wages computed by Freeman and Oostendorp (2001) . This data set contains monthly and daily wages for different occupations and industries based on the International Labour Organization (ILO) classification. We use this information together with the classification of traded and nontraded industries and occupations from Kletzer and Jensen (2010) to compute country-level weighted average wages for traded and nontraded sectors. The information available in Kletzer and Jensen (2010) is based on US data. However, we assume that such classification is likely to be similar across countries. [1] * significance at 10%; ** significance at 5%; *** significant at 1%.
[2] D is year 2000 dummy.
In Appendix 5, we compare the average wages between developed and developing countries for traded skilled, traded unskilled, nontraded skilled, and nontraded unskilled workers. The growth in nominal average wages is significantly higher in developing countries, especially for the skilled workers. Since wage data for both 1990 and 2000 is available for only 20 countries, the summary evidence may reflect some selection bias and hence, should be interpreted with caution. As a final step, we run some crosscountry regressions to examine the correlation between skilled emigration and wages across traded and nontraded sectors. The estimated coefficients (shown in Table 6 ) suggest a positive and statistically significant correlation between skilled emigration and wages. The outcomes are robust across monthly and daily wages. Overall, both the summary and regression outcomes indicate a positive relationship between skilled emigration and wages. This supports our theoretical prediction of the wage effect of skilled emigration.
CONCLUSION
This study aims to contribute to the growing literature on the economics of international migration. While more than two-thirds of skilled migrants are directed to the US, the UK, Canada, and Australia, they come from more than 100 countries. Thus, skilled emigration opens up many indirect general equilibrium questions in the source country. This study, in particular, aims to look at the relationship between skilled emigration and real exchange rate movement in the source country. Building on a simple analytical model, we argue for two possible channels of causality. If the Law of One Price (LOOP) holds, then skilled emigration appreciates RER through the "spending effect" and "resource allocation effect," which are analogous to the remittance-based Dutch disease effect. The second channel is based on a pricing-to-market model, where local wages affect the price-setting behavior of firms and, unlike the first channel, the pricing-to-market model allows pass-through for both external (relative prices of traded goods) and internal (relative prices of traded to nontraded goods) prices assuming possible violations of LOOP. We postulate that both of these channels contribute to an appreciation of real exchange rates.
We provide cross-country empirical evidence from 67 countries that the net skilled emigration appreciates bilateral real exchange rates in source countries. To identify the potential channels of causality, we decompose the real exchange rate into two sets of relative prices, viz. the relative price of traded goods between economies (external prices) and the relative price of traded and nontraded (internal prices) within each country. The skilled emigration elasticity of real exchange rate is estimated to be in the range between .6 and .8 across the country samples that we use. Overall, the internal (relative price of traded to nontraded) price channel provides a stronger pass-through to the skilled emigration effect on the real exchange rate. The outcomes are robust across different levels of skilled emigration and alternative model specifications.
Certain caveats deserve mention. The role of remittances in the discussion of the wage effects of skilled emigration is imperative (Mishra and Topalova 2007; Spatafora and Aggarwal 2005) . Although the main goal of this paper is to provide evidence for an alternative channel linking skilled emigration and real exchange rates, we acknowledge the possibility of a potential negative labor supply effect due to an increase in remittances. With an increase in reservation wages due to remittances, there could be alternative wage effects, and in such cases, one needs to identify and separate the wage channel effect that we hypothesize and test in this paper. Also, an almost 54% growth in skilled emigration rate between 1990 and 2000 in developing countries warrants a more refined study of skilled emigration disaggregated by gender, industry, and occupation groups. We leave these concerns as possible areas for future studies. 
APPENDIX 2: THE DECOMPOSITION OF REAL EXCHANGE RATES
We decompose real exchange rate fluctuations into two sets of relative prices, viz. the relative price of traded goods between economies (so-called price competitiveness) and the relative price of tradables and nontradables within each country. The (log) aggregate price index can be expressed as a weighted average of the price of tradable (T) and nontradables (N):
and, 2 = 2 + (1 − ) 2 , for the foreign country.
We can then write the real exchange rate, = + 2 − 1 , as the sum of (a) the relative price of traded goods between economies and (b) the relative price of nontraded to traded goods within each economy. 
We can rewrite equation (A3) as follows:
While the CPI is used to compute the real exchange rate, PPI is used to proxy the price index for tradable goods. [1] * significance at 10%; ** significance at 5%; *** significant at 1%.
APPENDIX 3: DESCRIPTIVE STATISTICS
[5] represents ln(RER), and represent external and internal price components of RER (in logarithm), respectively.
